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User manual

Getting started with the STEVAL-ISB045V1 2.5 W wireless charger transmitter
evaluation kit

Introduction

The STEVAL-ISB045V1 evaluation kit includes the STEVAL-ISB045V1T wireless battery charger transmitter evaluation board
based on the STWBC-WA digital controller, the firmware and the STEVAL-WBCDNGV1 USB-to-UART dongle needed to use
the STSW-STWBCGUL.

The STWBC-WA firmware offers you the flexibility of modifying LEDs or GPIO behavior and customizing I?C and UART signals.
The layout is based on cost-effective two-layer PCB.

Tools for the STEVAL-ISB045V1 evaluation kit are available on www.st.com and allow you to access run time information such
as regulation error, frequency or protocol status.

Figure 1. STEVAL-ISB045V1 evaluation kit
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/steval-isb045v1
https://www.st.com/en/product/stwbc-wa
https://www.st.com/en/product/stsw-stwbcgui
https://www.st.com/en/product/stwbc-wa
https://www.st.com/en/product/steval-isb045v1
http://www.st.com
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1 Getting started

1.1 System requirements

To use the STEVAL-ISB045V1 evaluation board with the graphical user interface (GUI), you need:
. a PC with Microsoft® Windows ® operating system (XP or later versions)

. NET Framework 4

. a USB-to-UART cable to connect the board to the PC.

1.2 Package contents

. Hardware:
— an STEVAL-ISB045V1 evaluation kit
. Software:
—  ST-LINK USB driver
—  STVP programming software (integrated in ST_toolset available on www.st.com)
—  FTDI VCP driver (http://www.ftdichip.com/Drivers/\VVCP.htm)
—  PC GUl installation package
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2 Hardware description and setup

21 System block diagram

Figure 2. STWBC-WA block diagram
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2.2 STEVAL-ISB045V1 wireless transmitter kit overview

The STEVAL-ISB045V1 evaluation kit has the following features:

. STWBC-WA digital controller

. 2.5 W output power

. Resistive and capacitive modulation

. Foreign object detection (FOD)

. Active presence detector

. Turn-key and firmware APIs

. Total reference design (IC, firmware, GUI and dongle)
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Table 1. STEVAL-ISB045V1T electrical performance

Input characteristics mm Notes and conditions
Vin 5 5.5 \Y

Input voltage 4.7
Vin=5YV,
lin Input current 750 900 mA
Pout (Rx) =2.5W
Input current (Rx no-load) 200 mA
Input standby current 0.32 mA 1.6 mW
System characteristics
FS Switching frequency 130 148 kHz
Duty cycle 20 50 %
Vin=5V,
n Full load efficiency 70 %

Pout (Rx) =2.5W

Figure 3. STEVAL-ISB045V1T evaluation board: components
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Figure 4. STEVAL-ISB045V1T evaluation board: top reference designators
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Figure 5. STEVAL-ISB045V1T evaluation board: bottom reference designators (TP for SWIM connection)
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Table 2. STEVAL-ISB045V1T evaluation board: connector and test points

Connector reference Description

J1 USB to UART connector used for the GUI and for the board supply
TP1 VIN (+5V DC)

TP2 RESET

TP3 GND

TP4 VDD_STWBC

TP5 SWIM

TP6 GND (for SWIM connection)

The STEVAL-WBCDNGV1 USB-to-UART dongle is based on the FT232R IC by FTDI.

It allows monitoring the functions and tuning the parameters of the STEVAL-ISB045V1T transmitter board through
the STSW-STWBCGUI.
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Figure 6. STEVAL-WBCDNGV1 dongle components
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Figure 7. STEVAL-WBCDNGV1: top reference designators

Table 3. STEVAL-WBCDNGV1 connectors

Connector reference Description

J1 USB connector on computer
J2 USB female connector for UART board connection

Connector for supply connection (5V VBUS from computer if a jumper is
J3 - )
set on J3, or external 5V with no jumper)
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2.3 STWBC-WA pinout and pin description

Figure 8. STWBC-WA pinout configuration
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Table 4. STWBC-WA pin description

UART_RX ( Uart RX link on USB connector USB_DP
2 PWM_AUX/GPIO_2 ()| DO Not used, must not be connected to any potential PWM_AUX
3 12C_SDA/DIGIN[4] ") Inactive (internal pull up) 12C_SDA
4 12C_SCL/DIGIN[5] (") Inactive (internal pull up) 12C_SCL
5 DRIVEOUT[3] DO Output signal for full bridge right low side driver DNBR
6 GPIO_0 () DO Digital output for the green light indicator LEDG
7 GPIO_1 (™ DO Digital output for the red light indicator LEDR
8 CPP_INT_3 Al Connected to GND CPP_INT3
9 CPP_INT_2 Al V_SNS symbol detector based on voltage variation V_SNS
10 CPP_REF Al :iE:ctjetrcr:aGI;leg?rence for CPP_INT_3 (if not used, must be CPP_REF
1 CPP_INT_1 Al Connected to GND CPP_INT1
12 CPP_INT_O Al WAVE_SNS symbol detector based on delta frequency WAVE_SNS
13 VDDA PS Analog power supply VDDA
14 VSSA PS Analog ground VSSA
15 TANK_VOLTAGE Al Not used, connected to GND TANk_VOLTAGE
16 VBRIDGE Not used, connected to GND VBRIDGE
17 SPARE_ADC!" Not used, connected to GND SPARE_ADC
18 NTC_TEMP Al Coil temperature measurement with NTC COIL_TEMP
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ISENSE Not used, connected to GND
20 VMAIN Al 5 V input voltage monitor
21 DRIVEOUT[O0] DO Output signal for full bridge left low side driver
22 DIGIN[0] (") Inactive (internal pull up)
23 DIGIN[1] (") Inactive (internal pull up)
24 DRIVEOUT[1] DO Output signal for full bridge left high side driver
25 DRIVEOUT[2] DO Output signal for full bridge right high side driver
26 DIGIN[2] (") Not connected
27 SWIM DIO Digital I/O for debug interface
28 NRST DI Reset input monitoring
29 VDD PS Digital and 1/0O Power supply
30 VSS PS Digital and 1/0 Ground
31 VOUT Supply | Internal LDO output
32 UART_TX () DO Uart TX link on USB connector
1. API configurable
Note: All analog inputs are VDD compliant but can be used only between 0 and 1.2V.
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3 Download procedure

To download the firmware to the board, install the GUI software which allows complete board monitoring via
UART signals. To use the STSW-STWBCGUI, UART signals must therefore be accessible.

3.1 STSW-STWBCGUI software installation

Step 1. Install the GUI by launching the STWBC_GUI_Setup.msi installation file.

Figure 9. STSW-STWBCGUI installation file

Mame Date modified Type Size
B setup.exe 3/14/72017 11:49 AM Application 418 KB
ﬁl STWBC_GUIL Setup.msi 3/14/2017 11:50 AM - Windows Installer ... 2011 KB

Step 2.  Connect the UART cable from the transmitter board to the USB-to-UART dongle on your PC or laptop.

Step 3.  Check Windows Device Manager to identify the correct port number and select the appropriate USB
serial COM port.

Figure 10. Windows Device Manager: COM port selection
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Step 4.  Enter a specific COM port number (if not listed in the selection window) in the [Special] text box (e.g.,
“COM12” or the specific syntax \\.\COM12).

If the GUI is turned off, ensure that the COM port is not being used on your computer. Otherwise, try
another USB port.

Figure 11. STSW-STWBCGUI start screen
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Step 5. Press OK.
The GUI is ready to run.

3.2 Firmware download via STSW-STWBCGUI

The following sections describe the firmware download via the UART connector using STSW-STWBCGUI.
The download contains 3 files incorporated in a single *.cab file.
There are two different use cases for the STWBC-WA, each with its own specific procedure:
1. the chip has never been programmed
2. the chip has already been programmed and you are updating the firmware
Important:

Presence detection calibration must be done once after each firmware download (see Section 5.2 Presence detection
calibration procedure).

3.21 Download procedure with a new chip (never been programmed)

If the chip has never been programmed, Download Mode is enabled by default.
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Step 1. Connect the USB-to-UART dongle to the computer.
Do not connect the transmitter board for the moment.
Ensure a jumper is placed on the dongle J3 connector to supply the transmitter board via the PC.

Figure 12. Dongle connection

Step 2.  From the GUI, select [Setup]>[Load FW to board].

Figure 13. Firmware download with STSW-STWBCGUI
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Step 3. Select the CAB file containing the firmware to download.

Figure 14. Firmware file selection
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File name: *.cab

Step 4.  When the DOS window appears, power the transmitter board on by connecting it to the dongle using a
micro-USB cable.

Figure 15. Power on message

Paserer OM the Board and keep & powered !

Figure 16. STEVAL-ISB045V1 evaluation kit connection
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Firmware download via STSW-STWBCGUI

Follow the download progress in the DOS window and power off the board when prompted

DOS window: download in progress

B | CAChristian\TOOLS\GUI_3.4"\stwbc_loader.exe

Eynchronization starting
Eynchronization 0K

Downloading :

Program @ GC:sUsersschgautiesAppData~Roaming“~3THicroelectronics~E8TWBC_THPprogra
m.bhin

Parameters : GC:sUsersschgautiesAppData~Roaming“3THicroelectronics~STWBC_THMP-par
ameters . bhin

Options : C:sUsersschgautieAppData“Roaming“STMicroelectronics~\STWBC_THMP~option
= _hin

s_entling C:sUsersschygautiesAppDatasRoaming“STHicroelectronics“\STUBC_THP~program.h|
in_

Download success message

[ Action 1—53-]1

Success !
Very important:

You MUST power OFF the board NOW

W o

Firmware upgrade procedure (chip already programmed)

If a chip has already been programmed with the firmware, Download mode is disabled and a special command
needs to be sent to to enable Download mode.

Connect the USB-to-UART dongle to the transmitter board to supply it.

The STWBC-WA UART Rx/Tx signals are accessible on the transmitter board micro-connector (muxed
respectively on USB_DP and USB_DM).

From the , select Load FW to board from the setup menu (see

)

As prompted, select the CAB file containing the firmware to download (see

)
As prompted, power the board on and keep it powered (see )

Follow the download progress in the DOS window and power the board off when prompted (see

)
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Firmware download with command line (UART)

Firmware download with written chip
Create a dedicated directory with the following files:

—  STWBC_Loader.exe

- stwbc_loader_not_empty.bat
- enable_boot.bin

- “firmware version“.cab

From the folder, call the "stwbc_loader_not_empty.bat" file from the command line.
When you call the batch file, you must also specify:

—  COM number (e.g. COM2)

—  File name ("firmware name.cab")

STSW-STWBCGUI command line

BN Administrator: Clwindows\system32\CMD.exe Elﬁlé

C:~STWUBC_PRODUCT ION_MC>
C:STUBC_PRODUCTION_MC>stwhc_loader_not_empty.bhat COM6 YWBC_FW_ST_MP2Z _U1.4B8.cab

C:STUBC_PRODUCTION_MC>mode COMé BAUD=57688 PARITY=n DATA=8
for device COMG:

Timeout:

HON-KOFF:

CTS handshaking:
DSR handshaking:
DER sensitivity:
DTR circuit:

RTS circuit: ON

C:STUBC_PRODUCTION_MC>type enable_hoot.hin 13N\~ COMG

IC:~STWBC_PRODUCTION_MC>stwbc_loader.exe —com “\.“COM6 —cab WBC_FUW_ST_MF2_U1.48.d
ab

Suynchronization starting
Eynchronization OK

Downloading =

Program : G:sUsersschgautie“AppData“Roaming“8TMicroelectronics“STWBC_THP“progr
m.hin

Parameters : C:xUsersschgautiesAppData“Roaming~8THMicroelectronics~STWBC_THMP-par
ameters.hin

Options = C:sUsersschgautiesAppDatasRoaming~8TMicroelectronics~S8TWBC_THP~optio
.bhin

sending C:wUsersschgautiesApplatasRoaming™5THicroelectronics~STWBC_THP“program.
in — OK

sending C:sUsersschgautiesAppDatasRoaming“8THicroelectronics“STWBC_THP“\paramneter
=.hin — OK

mending C:islsersschgauties~AppDatas“Roaming“5THicroelectronics~STWBC_THP“options.

C:~STWUBC_PRODUCTION_MC>_

Firmware download with blank chip
If the memory is erased, the procedure sequence is a bit different.

Connect the USB-to-UART dongle to the computer, without connecting the transmitter board.
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STVP file creation

Execute the command line as per the example below, with the appropriate firmware file name.

Once the synchronisation starting message appears, connect the transmitter board to the dongle.

STSW-STWBCGUI command line with blank chip

B8 Command Prompt 2 O x

-com COMS

Note: If the COM port is > COM8, use the syntax \.\COMx, where COMXx is the COM port number.
Note: A dedicated tool is available for simultaneous downloads (refer to the firmware
downloader tool).

STVP file creation

To use the STVP to download, you must generate new files from the *.cab via the

Select the convert CAB to STVP files command from the STSW-STWBCGUI setup menu.

STSW-STWBCGUI: convert CAB to STVP files
7 STWEC Qi 3.47 - HW:53, FW:142.0.0 = e S|

Setup | Test
CoMm 1 Connected
Load FW to board
Modify parameters in CAB file
Convert CAB to STVP files

Thermistﬁgcnnfiguration  Perem efdlam

Enable trace

Feceiver informations
b arwifacturer (D: |

Device |D: |

(i version: |
Charge ztatus: lm

whID |

I 'l augmented

LM
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Step 2. Follow the prompt to select the appropriate cab file.
Figure 22. Selecting the CAB file to be converted
~Transmittsr state <« RNS » WBC_LIB » FW_QLLB_MPVLAT » |5
e Organize v New folder )
L ST Name - Date modified Troe =
Protocal wmdnwl Maonitar wwndnwl Faram window | B Desktop = | Delivery_material_uploaded_for_st.com 10/08/2018 10:32 File folder
4 Downloads .. Release Note 10/08/2018 10:32 File folder
Receiverinformation: “Zl Recent Places | 5] WBC_FW_ST_MP2_V147.cab 07/08/2018 16:46 Cahinet File
Manutacturer 1D
DE"W_'D = Libraries
e [ S
Charge status: |0% J‘ Music
WRID (=] Pictures
E Videos
1% Computer I}
r &Wmdows (5]
,’ life.augmented L‘s FhSCAD N"_';
S# RNS_INFO (\win
STWEC - Wireless Battery Charger 8 RNS_IPC (\wind;
8 RNS_HW (\winD
- 4 1" »
Step 3. Follow the prompt to provide the project file name.
Figure 23. Selecting the STVP project file name
ATE 20 VHDY WA D — A
= Save A —
Setup  Test
| | <« STWBC_PRODUCTION_MC » STP Files = |4,H Search STP Files p
rTransmitter state —— L -
Organize = Mew folder = = @
_._-Dﬂkmp ? Name ° i Date modified Type I Siz
& Downloads !
Protocol wwndowl Manitor winduwl Param window I "2l Recent Places Mo items match your search.
Receiver information: = lib
Manufacturer 1D: W Jeaties
%) Documents
Device ID:
K o Music
Qi wersion: =] Pictures
Charge status: |0% B videos
WRID
1M Computer
&, Windows (C:)
5 _RNS_CAD (\irns
r S RNS_INFO (\win
'I life.augmented S RRE TRC (twind)
58 RNS_HW (\wind =« | m 3
STWEC - Wirelest Battery Charger
File name:  WBC_FW_ST_MP2_V1.47.stp -
Save as type: [ -
Four files are generated as shown below.
Figure 24. STVP project files
- -
u' .. » Computer » Windows (C:) » STWBC_PRODUCTION_MC » STP Files v |+ I Search STP Files
Organize » Include in library » Share with » MNew folder =~ [
Y Favorites = MName Date modified Type
Bl Desktop H || options.hex 30/10/2018 11:33 HEX File
& Downloads | parameters.hex 30/10/2018 11:23 HEX File
7] Recent Places | program.hex 30/10/2018 11:23 HEX File
|| WBC_FW_ST_MP2 V1.47.stp 30/10/2018 11:23 STP File
| 4 Libraries
@ Documents

Note:

UM2367 - Rev 3

Referto STSW-STWBCFWDT STWBC firmware downloader tool for further details.
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3.5 Firmware download with STVP

Requirements:
. ST-LINK USB driver installed

. ST STVP programming tool installed
. ST-LINK hardware tools connected to the transmitter board SWIM signals

. STVP configured as shown below

Figure 25. STVP configuration

Configuration

Hardware :

RLINK
ST7255-EFE
ST72589-EPE
ST72ei-EFE
ST7277-EFPE
ST727=4-EPE
ST7-DVE3

Fart :

Pragrarmning mode:

Device

ST7-EMU3
ST?MDFO01-EFE
ST?MDT10-EFE
ST7HDT1-DVP
ST7HDT1-DVP2
ST7HDT1-EPE
ST7HDT1-EPB2
ST?HDT1-KIT
ST7MDT20J-EFE
ST7MDT20M-EFE
ST7MDT25-EFE
ST7MDT2-DVFE
ST?MDT2-DVE2
ST7MDTZ2-EFPE
ST7HMDT2-EFEZ
ST?MDT2-KIT
ST7MDT4-EPE
ST7MDT4-KIT
ST7MDTS-EPE
ST7MDTE—EFEZ
ST?MDT7-EPEZ2
ST?MDTH1-EFE
ST?MDTS1-EFE
ST7HDTUZ-EPE
ST7HDTU3-EFPE
ST7HDTUS-EPE
ST7UDOS-UD13
STICE

STICK

ST-TSLINK

JTAG
SWD

STHBAFE1R
STHBAFE17
STHBAFE1R
STHEAFE184
STHBAFE19
STHBAFS1A
STHRAFS 26
STHRAFS2E
STHRAFSZ2A
STHEAFG126
STHRAFG146
STHEAFG148
STHEAFG166
STHEAFG168
STHEAFG169
STHBAFE17
STHBAFE1E
STHEAFE18A
STHBAFE19
STHBAFE1A
STHBAFGRZ223
STHRAFGZ223P=A
STHRAFEZ226

STHRAFGEZ246
STHRAFGZ248
STHRAFGZ266
STHEAFG263
STHEAFG269
STHRAFG2E
STHEAFG2A
STHEAHS1R
STHBAHS17
STHEAHS1R

STHEAHE19

m

STHBAFEZ226T=S5S

Step 1. Power the target off
Step 2. Power the target on via a micro-USB cable to supply the board
Step 3.  Connect ST-LINK circuit to the PC via USB
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Step 4.  Connect the ST-LINK-SWIM cable to the target so that SWIM, RESET, VDD_STWBC and GND
signals are accessible on the STEVAL-ISB045V1T transmitter board test points (refer to the figure
below for the wire identification: red for SWIM, yellow for RESET, orange for GND and brown for

VDD_STWBC).

Figure 26. ST-LINK connection

ey

Figure 27. SWIM connection

VDD_STWBC GND

SWIM

RESET

B !
¥ ™~ aND

Table 5. SWIM flat ribbon connections for ST-LINK/V2

Target VCC!" MCU VCC

UM2367 - Rev 3 page 19/56



UM2367

Firmware download with STVP

UM2367 - Rev 3

DATA SWIM MCU SWIM pin
3 GND GROUND GND
4 RESET RESET MCU RESET pin

Figure 28. Target SWIM connector

Pin1-vDD || ®
Pin2-DATA || @
Pin3-GND || @

Pin 4 - RESET

Step 5.  Launch STVP software
Step 6.  Select STM8AF6166 core

Figure 29. STVP core selection

-
W no project - STVP L . -
JJ File Edit Project QonfiguW;e Blank-Check View Help

|H & g o & omsareice B YL YY)
o _

T T e p—— R

Step 7.  In STVP, open the Project menu and click Open
Step 8.  Select the .stp given in the zip file

Figure 30. STVP file selection

W o prject - 5P . = —-—-—--..:--— - —— =

|| Bie Edit Project Configuee Bead Progam Veify Engse Bank-Check View Help

uusla.mn AGTATG 166 || M @B » (A ad o b

“zlal (il 00 00 00 O0 00 00 00 00 OO 00 00 00 00 OO 00 00
ot programm - 00 00 DO OO OO 00 00 0O 00 00 00
Mimory check: 00 00 00 OO OO o oo IJIJ 0o EID ao
00 o0 00 00 0o
00 00 0O OO OO
oo oo 00 oo oo

Mot progemm 00 00 00 00 00
Option byte 1 oo oo 00 0o oo g
Dption byte 00 00 00 OO 0O 0 00 Hame Diate modified Type
Option byte - oo o0 00 0o oo || WEC_STEVAL-ISBIMSVI_VS.238.5tp 1ATIMAISPM STRFile
Option byte 00 00 00 OO0 0O ow —ry 2 . 2
Option byte - o6 00 00 00 oo
Option byte 00 00 00 00 DO
Dption hyte 00 00 00 00 00
Option byte ° 00 00 0D OO 0O
Dption byto § nnnnnaru 00 00 00 OO0 OO
Option byte [IERGAN 00 00 00 00 00
Option byte 00 00 00 00 OO
Option byte o oo oo 00 0o oo
Dption byte | 00 00 00 00 OO0
Option byte 0o oo 00 0o oo
Option byte 00 00 0D 0O OO
Option hyte oo o0 o0 oo oo
Option byte 00 00 00 OO 0O
Option byte o6 00 00 00 oo
Memory check:d 00 00 00 OO0 0O
- 00 00 00 00 00
1 it L PROGRAM MEUORY {DATA VEWORY J, CFTION BYTE ]
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Step 9. Wait a few seconds
The following message should appear:

Loading file program.hex in PROGRAM MEMORY area...
< File successfully loaded. File Checksum 0x1D1205

Note: It is normal that some warnings appear:

> Loading file options.hex in OPTION BYTE area...
FILE : line 2: Address 0x4802 is out of range and is ignored!
FILE : line 2: Address 0x4804 is out of range and is ignored!

Step 10. In STVP, open the Program menu and select All tabs (on active sectors, if any)

Figure 31. STVP download

¥ project [WBC_STEVAL-ISB045V1_V5.23

JJ File Edit Project Configure Read |Program Verify Erase Blank-Check View Help

“E#lﬁ‘|@l§|ﬁ|ﬁ’gu"e"tm Ctrl+P b**|‘m*m

| AP Address Range...
e | 00 A0 EA 82 00 A0 DA ..ovvvvvnnn.
Mot programme + 0 | & sectors if any) 00CY 99782 00 BF 333 e,
Memory check: 0 |

00 C9 99 B2 00 C9 99  ....... S
00 C9 98782 00 €399  cews e
00 9F 27 82 00 9F 26 .......,... e
U020Y 9828 00 BYSEY o,
00 9D 1F 82 00 9D 1E  ....... ..uu
DOAGY BHEEE 00 BY969Y v,

OPTION BYTE
File: option:
Mot programme
Option byte |

Step 11. Click OK if the following message appears

Figure 32. STVP wrong device selected alert

i Wrong device selected ! Check the configuration or the device !

i

oK |

Step 12. Click Yes if the following message appears

Figure 33. STVP incompatibility device action query
- - E ™ e

- . - -

An incompatibility has been found with this device.
Do you want to ignore it and ignore all the device compatibility checks
on next actions in this configuration ?
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Step 13. After this operation, the programming procedure starts. At completion, the following message appears

Programming PROGRAM MEMORY area...
PROGRAM MEMORY programming completed.
Programming ST DATA MEMORY area...
DATA MEMORY programming completed.
Programming OPTION BYTE area...
OPTION BYTE programming completed.

ANV AV AV

Step 14. Exit from STVP program
Step 15. Disconnect SWIM
Step 16. Power the STEVAL-ISB045V1T transmitter board off

Note: You can also install the IAR toolchain for firmware compilation and download
3.6 Erasing firmware procedure using STVP

This procedure has to be used in case of problems on the board (e.g., firmware corruption, issue during switch
from an old firmware version to a new one, etc.).

Step 1. Power the target off.

Step 2. Power the target on via a micro-USB cable to supply the board.

Step 3. Connect ST-LINK circuit to the PC via USB.

Step 4.  Connect the ST-LINK-SWIM cable to the target so that SWIM, RESET, VDD_STWBC and GND
signals are accessible on the STEVAL-ISB045V1T transmitter board test points (refer to Figure 26. ST-
LINK connection for the wire identification: red for SWIM, yellow for RESET, orange for GND and
brown for VDD_STWBC).

Note: The transmitter board has to be unstuck from the plastic case as the test points are accessible on the bottom
side (refer to Figure 27. SWIM connection, Figure 27. SWIM connection, Table 5. SWIM flat ribbon connections
for ST-LINK/V2 and Figure 28. Target SWIM connector for details on wired connection).

Step 5.  Launch STVP software.

Step 6.  Ensure STVP configuration is ok (refer to Figure 25. STVP configuration).

Step 7. Do not load any program in the STVP RAM area as all bits will be erased (load 00 00 00 ...)

Step 8.  Select STM8AF6166 core (refer to Figure 29. STVP core selection)

Step 9. Move the "00 00” to the STWBC-WA through the SWIM interface using the appropriate push button.

Figure 34. STVP download

W no project - STVP L — -

JJ File Edit Project Configure Read Program Verify Erase Elm-(heck View Help
”Elﬁ|ﬁu\l§|ﬁmlsmegmlss L”‘!*)#"?Mﬁﬂﬂ'hﬁh&m
| x| [MUEEEEEENT 00 00 00 00 00 O 00 00 00 00 00 00 00 00 00 ... ..

Step 10. Click OK if a “wrong device selected” alert appears (refer to Figure 32. STVP wrong device selected
alert)

Step 11.  Click Yes if “An incompatibility has been found with this device” alert appears (refer to Figure 33. STVP
incompatibility device action query)
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Step 12. After this operation, the programming procedure starts. On completion, the following STVP message
appears

< PROGRAM MEMORY programming completed.
> Verifying PROGRAM MEMORY area...
< PROGRAM MEMORY successfully verified.

Step 13.  Exit from STVP program

Step 14. Disconnect SWIM

Step 15. Power the STEVAL-ISB045V1T transmitter board off.
Step 16. Retry the UART download procedure if necessary.
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4 Evaluation equipment setup

Figure 35. STEVAL-ISB045V1 evaluation kit: test setup configuration

7y
A Full @f
=n
Demodulator
wn | e vour
VL Power Power
Transmitter Receiver

The board is powered via the computer USB connector or via external power supply connection on VCC/GND test
points. An electronic load is connected to the receiver output to load up to 2.5 W.

Voltmeters and ammeters measure input and output voltages and currents.

The STSW-STWBCGUI is installed on the PC which is connected to the board thanks to STEVAL-WBCDNGV1
dongle.
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If the dongle is used to supply the transmitter board, the configuration can be:
1. Computer USB supply (VBUS): ensure a jumper is set on J3 connector

Figure 36. Power supply via STEVAL-WBCDNGV1 dongle and PC VBUS

J2

BEEER

2.  External power supply: no jumper has to be set on J3 connector. For instance, 5 V and GND wires can be
soldered as shown below.

Figure 37. External power supply
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5 GUI and evaluation procedure

Refer to Section 3.1 STSW-STWBCGUI software installation to correctly install STSW-STWBCGUI and connect
the STEVAL-ISB045V1 evaluation kit.

The STSW-STWBCGUI thoroughly monitors STVWBC-VWA operations.
The main screen provides transmitter and Qi receiver status information.

Figure 38. STSW-STWBCGUI: object detected and charge in progress

5 mm_ e
Setup  Test. || Transmission
—(Transmitter state Connected — :‘:2‘: ator
. O ‘| Power
transmission
Monitor window | Puram window indicator
—Receiver informations
hanufacturer ID: Inxuma (3T) Parameter
. Window
Device ID: |0x00010203 button
Qiversion; |1.2
Charge status: |Nnt available
Debug
window
buttons

I ’I lile.augmented

STWBC - Wireless Battery Charger

The STSW-STWBCGUI can also display the Rx to Tx communication protocol errors, useful for system
debugging.
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Figure 39. STSW-STWBCGUI: Qi protocol window

|_ Log mndow mode

Qi communication

RECONFIGURE
MO RESPONSE
FOREIGMN OBJECT DETECTED

TOO MANY PROFRIETARY PACKETS CUSTOM ERROR
POWER CTRL HOLD OFF ERROR TX_OVER_CURRENT
PACKET TIMEOLT

POWER TRANSFER CTRL ERROR.

RECTIFIED POWER TIMEOUT

VIN UNDER-VOLTAGE LOW COUPLING
OPTIONAL PACKETS MISMATCH

CHECKSUM ERROR

EPT OVER 'u'DLTAGE
EPT BATTERY FAILLURE

Clear

Proprietary packets

You can also monitor STWBC-WA internal variables such as bridge voltage and frequency, Rx reported power,
coil temperature, etc.

Figure 40. STSW-STWBCGUI: monitor window

& Monitor

Duty cycle
delta vs 50% Rx reported Power: 576mW Supply voltage: 4.73V
[ ] .
oW F a1 12v 20
Coil temperature: 43¢ Coil current: 0A
im——— |
o ar ¢ oA 158 n
Rx presence: 11 FOD margin: 0
Selectedcoil: 0  OpenFCD: 0 ;'
] 1
Message rate: | 4 0 =100

The GUI user-friendly interface allows efficient system adjustment (thresholds, regulation error) and lets you store
parameters to and load parameters from your computer.
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The parameters have the following levels of protection:
. Level 0: parameters can be modified without protection

. Level 1: more critical parameters to be modified with caution. You must click the Unlock param button
before modifying it, with caution, as it can lead to system malfunction or trigger unexpected behavior.

Figure 41. STSW-STWBCGUI: parameter window

Save to file | Read param sys_over_current_thr at 0x9C, val = 0x14 -
Read param brg_bridge_topology at 0x81, val = 0x00
Pushto target|  Load from file | Read param pid_smoothing at 0x7B, val = 0x09
Read param half_period_comma_thr at 0x7C, val = 0x02
Reset values I Dump to bin. | Read param crank_default_control_error at OxAS, val = 0x00
Read param crank_default_control_error at OxA7, val = 0x01 ’:J
Unlock param -

0x1D

th)

JEEEN

143.1kHz 0Dx0115

m

143.1kHz  Ox0144

130.1kHz  Ox0171

0x05

pres_det_thr: ;+::
1
1

fod1_thr: |—J—I

0x97 L5

=y
w
-

temp_high_meas_thr: ————m— 0x91

73

temp_low_meas_thr: 1 f——————v [zin Ox014A

pres_det_dc_offset_mean: r————tttyl o [i5 0xCO =

Parameters can be modified and their effect can be tested immediately by clicking Push to target; you can
double check the parameter modification by clicking on Dump target button.
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Figure 42. STSW-STWBCGUI: parameter modification

Dump target | Save to file I Read param sys_over_current_thr at 0x9C, val = 0x14
Read param brg_bridge_topology at 0x81, val = 0x00

Push to Brgetl Load from file I Read param pid_smoothing at 0x7B, val = 0x09

Read param half_period_comma_thr at 0x7C, val = 0x02
Reset values | Dump to bin. I Read param crank_default_control_error at OxAS, val = 0x00
Read param crank_default_control_error at OxA7, val = 0x01

Unlock param

hw_sub_version:
EEprom_version:
fw_version:
brg_freq_analog_ping: 29 ox1D
brg_freq_digital_ping: r—— p———————— [1a5 iz 0x011C
brg_freq_max: 146 kHz 0x0143

brg_freq_min: p————— |130.1kHz Ox0171

pres_det_thr: 0x05
fodd_thr: ———— ¢t 't o7 %7
temp_high_meas_thr; r———w— 75.3 °C 0x91

temp_low_meas_thr: 5150 Ox0144

The GUI embeds the STSW-STWBCFWDT downloader interface (which uses UART connection) and includes
tools to generate binary files with adjusted parameters and to build new firmware packages incorporating these
files.

Through the GUI, you can change the parameters and produce a new cab to program a batch of new boards. To
do so, dump the parameters into a bin file, but only after clicking the Push to target button.
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Figure 43. STSW-STWBCGUI: saving modified parameters (Dump to bin)

Dump target | Save to file | Read param brg_freq_analog_ping at 0x64, val = 0x00 -

Read param brg_freq_analog_ping at 0x65, val = 0x00 3
Push to targetl Load from ﬂlel Read param brg_freq_analog_ping at 0x66, val = 0x00
Read param brg_freq_analog_ping at 0x67, val = 0x1D
Reset values | I Dump to bin. || Read param brg_freq_digital_ping at 0x68, val = 0x00
| Read param brg_freq_digital_ping at 0x89, val = 0x00
Unlock param | Read param brg_freq_digital_ping at 0x6A, val = 0x01 -

T

eeprom_version: 10
fw_version: 5.238
._....‘......I—
brg-ﬁ-eq_ardogm. '_I i ] LI R T S | 29 oxm
brg_freq_digital_ping: ——
brg_freq_max: —p—————— [145kHz 0x0148

brg_freq_min: —— 130,1kHz  Ox0171
pres_det_thr: p———+———— |5 0x02

fod1_thrt ———————p—o——  [459 0x97

temp_high_meas_thr; ————p—" 1 " [con 0x91

temp_low_meas_thr: ) fm————tt " [co0 Ox0144

pres_det_dc_offset_mean; r————— "t |192 0xCO

—h 0x00 i

Figure 44. STSW-STWBCGUI: bin file backup

& Save As

@ | « WBC_LIE » WBC_QLLIBV5.238_» 7 Search WBE.QLLIBV5 238 0

Organize v Mew folder E. (7]

b WEBC QI |~ Narme Date modified
J wBC_ QL
1) WBC QLI
| WBC_QL
| WBC_QL
|\ WBC QLI
) WBC_QL|
Lo wec aL]
|, WBC_QLI
1) WBC_QL|
Lo STVP il
B strvan T 4 Jl - M

1 STWP files 1/17/2018 4:00 PM
| |i)| parametersnew.bin 1/18/2018 6:30 PM

File name: parametersnew.bin -

Save as type: [ x ]

(% Hide Folders | Save |[ Cancel ]

You can then select Modify parameters in CAB file from the setup menu and select the appropriate firmware
CAB file to be patched. This operation will alter the firmware file with new tuning parameters, which can be
subsequently loaded using the standard procedure.
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Figure 45. STSW-STWBCGUI: CAB file patch button

Load FW to board
Muodify parameters in CAE file
Convert CAB to STVP files

Thermistor configuration

Frotocol window konitor window

—Receaiser informations
banufacturer [T |

Device D I

Qi wersion: |

Charge status; |N|:|t awvailahle

K ’I life.augmented

STWEBC - Wireless Battery Charger

5.1 Status LEDs

The status LEDs give the state of the charge:
At startup

. Red short blinking: when the board auto-calibration is on-going. You have to wait for the LED to be switched
off before putting a receiver on the surface.

. Red and green blinking once: an internal reset occurred.
. Red and green steady state: firmware/STWBC chip mismatch

. Red steady and after 2 seconds green steady state: board hardware subversion detected does not match
the firmware
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In steady state
. Green blinking: power transfer in progress
. Green steady state: the charge is complete

. Red blinking: an error has been detected, as incomplete charge due to battery fault, overvoltage,
overcurrent, etc.

. Red steady state: the transmitter is stuck until the receiver is removed, as mentioned in the Qi standard
(power transfer stopped three times in a row due to the amount of power not provided to the receiver, some
types of end power transfer or no response error code)

5.2 Presence detection calibration procedure

This auto-calibration is necessary in the STSW-STWBCGUI for the presence detection algorithm and is
mandatory to ensure a correct functioning of the STEVAL-ISB045V1T transmitter board.
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Important: This calibration is mandatory after each new firmware download.

Step 1. Start the calibration only once after a new firmware download, without placing the receiver on the
transmitter

Figure 46. STSW-STWBCGUI auto-calibration start

Manage test Connected —
Power test
Get calibration data

Host IF access

FOD metrics

Frotacal windaw konitor window | : Faram window |

~Receiver informations
Manufacturer ID: |

Device D |

Cli wersion: |

Charge status: INDt available

‘ " liie.augmented

STWBC - Wireless Battery Charger
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Figure 47. STSW-STWBCGUI presence detection test

i

—Transmitter state Connected —

Prutoculwinduwl konitor window | Pararm windo |
~Receier informations
Manufacturer 1D I

Device D I

Qi wersion: I

Charge status: |N|:|t available

Test number:

Status:

' ’ life.augmented

STWEC - Wireless Battery Charger

Once the calibration is done, a status bit is set in the chip.
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Step 2. Use the protocol window to check if test completed has been set (which means the calibration was
successful).

Figure 48. STSW-STWBCGUI presence detection calibration check
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OPFTIONAL PACKETS MISMATCH

CHECKSUM ERROR

EPT RECEIVED
EPT_RX_OVER CURRENT
RX OVER TEMPERATURE
TX OVER TEMPERATURE
EPT CHARGE COMPLETE
EPT OVER VOLTAGE

EFT BATTERY FAILLURE

Clear I

Proprietary packets

Clear
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5.3 Efficiency

Efficiency measurements are performed connecting the STEVAL-ISB045V1T transmitter board with the 2.5 W
STEVAL-ISB043V1 receiver.

Figure 49. STEVAL-ISB045V1T test setup

The STEVAL-ISB045V1T transmitter board is supplied by 5 V/1 A and the receiver voltage level is 5 V.
Pour is the output power actually measured at the receiver output (not only at the rectifier output) and Py is the

input power.
Figure 50. Efficiency setup
N N
A Full x “3/
Bridge Rectifier oo
VIN | ] == /{/ vouTt
M Power Power <
: : <
Transmitter Receiver

The figure below shows the typical performance of the kit coils (efficiency=Poy1/PN)-
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Figure 51. STEVAL-ISB045V1 evaluation board: efficiency vs output power
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5.4 Standby consumption

In standby, when the board is supplied at 5 V, very low power consumption is achieved.

In this mode, device detection is still ensured; power consumption is reduced down to 320 pA average, thus a low
standby power of only 1.6 mW.

Note: To measure this low power consumption, the UART cable must be unplugged.
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6 STEVAL-ISB045V1 schematic diagrams

Figure 52. STEVAL-ISB045V1T circuit schematic (1 of 3)
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Figure 53. STEVAL-ISB045V1T circuit schematic (2 of 3)
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Figure 54. STEVAL-ISB045V1T circuit schematic (3 of 3)
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Figure 55. STEVAL-WBCDNGV1 circuit schematic
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7 Bill of materials

Table 6. STEVAL-ISB045V1T bill of materials

Ceramic

2 C1,C3 47 yF 16 V £20% 1210 Murata GRM32ER61C476ME15
capacitors
2 2 C2,C13 4.7 NF 50 V £15% 402 Ceramic Any 4.7NF_50V_X7R_0402
capacitors
C4, C9, o Ceramic
3 4 C10, o1 | 10 NF 50V £15% 402 capacitors Any 10NF_50V_X7R_0402
4 3 C5,C6, 100 NF 50 V £15% 402 Ceramic Any 100NF_50V_X5R_0402
Cc7 capacitors
5 1 c8 1 uF 16 V 1% 402 Ceramic Any 1UF_16V_X5R_0402
capacitor
6 1 c12 10 uF 10 V 1% 805 Ceramic Murata GRM21BR71A106KE51L
capacitor
7 1 c14 1 NF 50 V £15% 402 Ceramic Any INF_50V_X5R_0402
capacitor
8 1 c15 NP 1206 Ceramic Any C_NP_1206
capacitor
9 3 C16,C17. ' 100 NF 50 V +5% 1206 Ceramic Murata GRM31C5C1H104JA01L
Cc18 capacitors
High-power
transient
ESDA7P60-1U1M
10 1 D1 1155 W0.95_H0.53 voltage ST ESDA7P60-1U1M
suppressor
(TVS)
11 1 D2 RED 603 LED Wurth 150060RS75000
Elektronik
12 1 D3 GREEN 603 LED Wurth 150060VS75000
Elektronik
13 1 D4 BAVO9W SOT323 Diode NXP BAVOOW
14 1 D5 BAS516 DIOD_SOD523 Diode Any BAS516
15 1 J 629105136821 uSsB Wurth 629105136821
Elektronik
16 1 L1 180R 3 A £25% 1806 Ferrite Murata BLM41PG181SN1
17 1 L2 0.27 pH 0.11 A £5% 402 Inductor Taiyo Yuden | HK1005R27J-T
18 1 L3 1K 0.2 A £25% 402 Ferrite Murata BLM15AG102SN1D
M1, M2,
19 4 M3 M4 SJ-5327 transparent Spacer 3M SJ-5327 (Transparent)
SPACER_1MM_2.5W_WEARA SPACER_1MM_2.5W_W
20 1 M5 BLE Spacer Any EARABLE
21 1 M6 WGxxx_1xx PCB Any PCB WG - 2 layers
22 1 M7 6.3 uH 2.5 A D55 Inductor Wurth 760 308 101 104
Elektronik
P-channel
23 2 Q1,Q2  P-MOS L2 W2_H0.75 Power ST STL4P2UHT
MOSFET
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N-channel 30 V,
0.021 Ohm typ.,

24 2 Q3, Q4 N-MOS L2_W2_H0.75 6 A STripFET ST STL6N3LLH6
H6 Power
MOSFET
R1, R3, )
25 4 R7 R16 100 K 1/16 W £5% 402 Resistors Any 100K_5%_0402
26 1 R2 220 K 1/16 W +1% 402 Resistor Any 220K_1%_0402
27 1 R4 220 K 1/16 W 5% 402 Resistor Any 220K_5%_0402
28 1 R5 10 K 1/16 W £5% 402 Resistor Any 10K_5%_0402
29 1 R6 47 K 1/16 W £1% 402 Resistor Any 47K_1%_0402
30 1 R8 4.7 K116 W £5% 402 Resistor Any 4.7K_5%_0402
31 2 R9, R11 0R 1/16 W £5% 402 Resistors Any OR_5%_0402
32 1 R10 180 K 1/16 W +£5% 402 Resistor Any 180K_5%_0402
33 1 R12 1K 1/16 W £5% 402 Resistor Any 1K_5%_0402
34 2 R13,R14 | 470 R 1/16 W 5% 402 Resistors Any 470R_5%_0402
35 1 R15 47 K1/10 W 5% 603 Resistor Murata NCP18WB473J03RB
TP1, TP2,
36 6 TP3, TP4, TPSMD-1MM Test Point Test point Any TPSMD-1MM
TP5, TP6
Digital controller
for wireless
battery charger
37 1 U1 STWBC-WA QFN32 transmitters for | ST STWBC-WA

wearable and
smart watches
applications

Table 7. STEVAL-WBCDNGV1 bill of materials

C1, C6, Ceramic

100 NF 50 V £15% 603 100NF_50V_X7R_0603
Cc7 capacitors
2 1 c2 10 uF 25V £10% 805 Ceramic 10UF_25V_X7R_0805
capacitor
3 1 c3 10 NF 50 V +15% 603 Ceramic 10NF_50V_X7R_0603
capacitor
4 2 C4,C5 47 PF 25V 0.15603 Ceramic '\, 47PF_25V_X5R_0603
capacitors
Very low
5 1 D1 USBLC6-2SC6 SOT23-6L Zagggta”" ST USBLC6-2SC6
protection
6 1 J1 48037-0001 USB Molex 48037-0001
7 1 J2 61400416021 USB Wurth 61400416021
Elektronik
8 1 J3 22-28-4023_C JUMP254P-M-2 Header Molex 22-28-4023_C
9 1 L1 120 R 0.5 A +25% 603 Ferrite Wurth 74279262
Elektronik
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R1,R2, . .
Ry Ry OR1/10W 5% 603 Resistors OR_5%_0603

11 2 R4, R5 10K 1/10 W 5% 603 Resistors | Any 10K_5%_0603

12 2 R6,R9 330 R 1/10 W 5% 603 Resistors | Any 330R_5%_ 0603

13 3 sszB, NP 603 Resistors | Any R_NP_0603

14 1 U1 FT232R SSOP28 Converter | FTDI FT232R
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8 STEVAL-ISB045V1T transmitter board assembly and layout

The evaluation board has been designed using a low cost 2-layer PCB with all the components on the same side.
The UART is accessible through a micro-USB connector and SWIM signals are accessible on the test points.

Figure 56. STEVAL-ISB045V1T transmitter main blocks

Status Input supply filtering,
LEDs STWBC-WA close to input
digit?l controller t;"onnector

Wave frequency Full Bridge and Micro-USB
sensing coil connections connector

To ensure correct funtioning, you have to follow some design rules for the board assembly.

As the current flowing in the board can be large, many vias must be used to route the 5 V and the power GND
from top to bottom.

Large track or plane should be used for power GND, 5 V supply voltage and LC power node.

UM2367 - Rev 3 page 45/56



UM2367
STEVAL-ISB045V1T transmitter board assembly and layout

3

Figure 57. STEVAL-ISB045V1T transmitter: V|y and 5 V power signal routing

VIN large

tracks, close
5 V large plan to te the input
supply the connector

bridge MOSFETS
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Figure 58. STEVAL-ISB045V1T transmitter: voltage supply for bridge MOSFETs (zoom)

Large plan to
supply the
bridge
MOSFETS
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Figure 59. STEVAL-ISB045V1T transmitter: large tracks for wireless power coil connection

“n._"_—-ll

The layout must also be clean on the demodulation signals (V_SNS, WAVE_SNS) to avoid any coupling with the
switching of the power bridge (Power_node and UPBL/DNBL/UPBR, DNBR signals).
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Figure 60. STEVAL-ISB045V1T transmitter: large tracks for wireless power coil connection (zoom)

= WAVE_SNS
demodulation
signal

signal
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2019 STMicroelectronics — All rights reserved
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